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CLAIMS 

We claim: 

1 . CADR finds an optimal position of the fraction image, relative to the dose 
distribution, such that the dose received by relevant structures for the fraction is improved. 

2. The dose distribution used for CADR can either be calculated directly for the 
fraction image estimated, or obtained indirectly based upon the planning image dose distribution, 
possibly in conjunction with image registration. 

3. The objective function optimized is flexible, and can include terms to achieve 
goals such as: a) mimicking the planned doses for different structures, b) improve upon those 
doses if possible, or mitigating degradation amidst anatomy changes, c) modify doses received if 
desired (e.g., new found concem for sparing a certain structure), such as through adaptive 
radiotherapy, 

4. A single objective function is possible, but not necessary. Instead, multiple 
objective functions can be used, and the user can select a preferred result. 

5. Objective functions and weightings can be adjusted by the user to fine-tune 
CADR results in different cases. 

6. Objective function weights can be leamed by the system based upon user training. 

7. Results can be utilized either by moving the patient, modifying the delivery, or 
some combination of the two. 
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8. Any contours needed for CADR can be generated by any available method, 
including but not limited to, manual contouring, automated contouring, deformable fusion, 
template-based automatic contouring, or a combination thereof. 

9. MMODS can be used to pre-optimize multiple plans with different margins (e.g., 
tight, medium, loose), or with different objectives (e.g., aggressive treatment, sensitive structure 
sparing). An appropriate plan can be selected each day from the optimized possibilities, based 
upon best estimates of the patient's anatomy that day. 

10. MMODS and CADR can function independently, but can also be used together. 

11. The MMODS and CADR processes are not specific to a particular imaging 
modality or means of image acquisition, but can be applied to any form of obtaining more current 
patient positioning or anatomical information. 

12. The MMODS and CADR processes can be applied using any available planning 
images, which includes both initially available images and related treatment plans, but also to 
plans created with any images obtained subsequent to initial planning (such as during the course 
of treatment). 

13. The process of plan selection in MMODS, and the process of repositioning in 
CADR, can utilize information including but not limited to image information, contour 
information, dose-volume-histograms, and dosimetric information. 
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